Ceramide production associated with retinal apoptosis after retinal detachment.
During retinal detachment, premature apoptosis of photoreceptors and a loss of optimally corrected visual acuity occur. We hypothesized that retinal cell death and generation of ceramide, a pro-apoptotic lipid, would progress as a function of time following experimental retinal detachment, and undertook to define the appropriate temporal window. Unilateral retinal detachment was induced in white New Zealand rabbits by subretinal injection of sodium hyaluronate. In experimental animals, we injected sphingosine-1-P into the vitreous 2 hours before retinal detachment. Both eyes were removed on days 1, 3 and 6 for histological and biochemical examination. The number of photoreceptors was counted in section, the level of apoptosis was assessed using the TUNEL assay, and the production of ceramide was analyzed in situ with immunohistochemistry. The concentration of ceramide was also determined on retinal homogenates using a diacylglycerol kinase assay. We confirmed that the average number of live photoreceptors decreased gradually after retinal detachment. In eyes pre-treated with sphingosine-1-P the number of apoptotic photoreceptors was significantly lower. The proportion of apoptotic photoreceptors (14%) remained constant as a function of time in the window studied. As compared to controls, the detached retina showed intense ceramide immunostaining that was prominent in the photoreceptors, but also present to a lesser extent in other retinal layers. The total concentration of intra-retinal ceramide increased by 40% on the first day and continued augmenting through the sixth day after retinal detachment. Retinal apoptosis during experimental retinal detachment is associated with in vivo production of ceramide.